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Abstract. Childhood obesity is a strong predictor of adult obesity incidence. The home food
environment may be an important target for addressing preschool obesity. Understanding the
aspects of the home food environment such availability of home healthy and unhealthy food
and dietary intake is necessary for developing direct interventions for weight management.
This study aimed to compare the food availability (healthy and unhealthy food) and
macronutrients intake (energy and fat) between obese and non obese preschool children aged 3
to 5 years old in Kota Yogyakarta. This study used matched case control design. There were
202 obese and non obese children based on the nutritional status screening result of 53 early
childhood education (ECD) schools on 13 sub districts in Kota Yogyakarta. Those schools
were chosen by cluster sampling and probability proportional to size technique. Information
about healthy and unhealthy food availability was assessed by Home Environment Survey
(HES) Questionnaire. Data of intake energy and fat were obtained through semi quantitative
food frequency questionnaire (SQFFQ). Data were analyzed using statistics descriptive, paired
t-test, and Wilcoxon test. Two hundred two subjects were enrolled in the study (case group was
101 obese preschool childrens, control group was 101 non obese preschool childrens).
Unhealthy food availability (p=0.019), energy intake (p=0.000), and fat intake (p=0.000) of
obese children were higher than non obese children. There were no significant different in
healthy food availability between obese and non obese children (p=0.873). These results
indicated that unhealthy food availability and macronutrients intake (energy, fat) were
significantly different between obese and non obese preschool children aged 3 to 5 years old in
Kota Yogyakarta.
1. Introduction
The prevalence of obesity in children (under 5 years old) in the world began to increase since 2010 and
is expected to continue until 2020 [1]. Furthermore, the trend of increasing the prevalence of obesity in
children has affected in developing countries including Indonesia [2]. The results of RISKESDAS
stated that prevalence of obesity cases in children has increased from 2007, 2010, to 2013, which
amounted to 12.2%, 13.3%, 18.8% [3]. Meanwhile, one of the cities in Indonesia which has a high
prevalence of childhood obesity is Yogyakarta, which is 8.98% [4]. The nutritional status based on
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nutritional status screening result showed that prevalence of preschool children obesity aged 3-5 years
in Yogyakarta City in 2015 was 11.57% [5].
A good diet during childhood is believed to reduce obesity. However, the practice of consuming
high-fat foods and sugary drinks and the low consumption of vegetables and fruits in children has
become a common thing. Home food environment is believed to play a key role in the onset of obesity
in children through unhealthy eating patterns [6] even though the causes of obesity are multi factorial
[7]. Previous studies have shown that home food environment is a predictor of food intake [8] and a
child's weight status [9]. Most of the food intake per day (66%) which consumed by preschoolers
comes from homes [10] because a child will eat the food available at home [11].
Characteristics of home food environments, such as the availability of vegetables and fruits are
significantly related to fruits and vegetables intake in preschoolers [12]. The availability of healthy
foods, such as vegetables and fruits at home, affects the intake or habit of consuming them [13].
Several studies have suggested that preventing food consumption of obesity, such as vegetables and
fruits [12,14] and foods that triggering obesity, such as soft drinks [15] are significantly associated
with food availability at home. However, few parents of preschool children report that fresh vegetables
and fruits are always available at home [16].
The children food environment at home is an important target that needs to be considered to overcome
obesity in preschool children. The intervention of setting preschool weight can be done by
understanding aspects of home food environment, such as the availability of healthy and unhealthy
food, and food intake [9]. The purpose of this study was to compare healthy and unhealthy foods
availability at home and intake of energy and fat among preschool children aged 3-5 years who were
obese and non obese.
2. Methods
This research was an observational study with a matched case control design. This research was
conducted from June to October 2015 after obtaining a research permit with official number
KE/FK/747/EC/2015 from the Ethics Commission, Medical Faculty UGM on June 24, 2015 and a
permit from the Yogyakarta City Licensing Service. The research locations are PAUD (Early
Childhood Education) schools, such as Child Care Centers and Play Groups located in Yogyakarta
City Education Department's working area.
Research subjects were 3-5 years old preschoolers who attended PAUD in Yogyakarta City. Case
groups are preschool children who are obese (Z-score> 2 SD) with inclusion criteria aged 3-5 years,
attend to early childhood education in Yogyakarta, live at home with the mother, and willing to take
part in the research until it is finished. While the exclusion criteria are children with special needs and
children who attend full-day PAUD schools. Meanwhile, the control group was preschool children
with normal nutritional status (Z-score -2≤ SD ≤2) taken from school which was the same as the case
through matching age and sex.
The calculation of the sample size using the formula for pair case control study [17] with a
confidence level of 95% (Zα), Zβ of 0.842, and odds ratio of 2. The minimum number of samples that
must be fulfilled is 184 people. The sample size used in this study was 101 obese childrens and 101
children with normal nutritional status obtained in 53 PAUD schools from 13 sub-districts in
Yogyakarta City. Sampling technique used cluster sampling and PPS (Probability Proportional to Size)
methods. Furthermore, samples were chosen by total sampling method.
Independent variable in this study is status of obesity, which is obese and non obese. Meanwhile,
the dependent variable of the research is availability of healthy food, availability of unhealthy food,
energy intake, and fat intake. External variables that have potential influence are taken into account,
such as maternal education, father's education, and family income.
Obesity status was measured using Z-score according weight for height of children aged 24-60
months using WHO-anthro and refers to the provisions of the Indonesian Ministry of Health [18].
Obesity status criteria are divided into two definitions, namely obese if  Z-score> 2 and non obese if Z-
score is ≥-2 SD to ≤2 SD [18].
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Availability of healthy food assessed the availability of fresh vegetables and fruits that are usually
available and stored at home and then stated on a scale. The availability of unhealthy foods assessed
the availability of high-calorie and density foods (packaged sweet drinks, salty snacks, chocolates,
wafers, etc.) that are commonly available and stored at home then stated on a scale [19-20]
Information about food availability was collected through interviews using a modified Home
Environmental Survey (HES) questionnaire and Healthy Home Survey (HHS) questionnaire. Data on
children's energy and fat intake were measured using semi quantitative food frequency questionnaire
(SQFFQ) for the past three months through interviews.
Questionnaire that will be used in data collection is first done by translation and back translation by
translators with English Literature education background. The researcher also conducted an FGD
(Focus Group Discussion) to find out the variation of food items that are commonly available at home
for preschoolers, especially those who living in the City of Yogyakarta. The questionnaire validation
test was carried out on 29 mothers who had children aged 3-5 years. Validation test of food availability
questionnaire has a cronbach alpha value of 0.85 (good use). In the height measurement instrument,
the intra/inter observer reliability test was performed very well, which was 97.76-99.79%. Meanwhile,
the correlation test between two weight scales has a value of r=0.934 (very good).
Parent education is judged by the last formal education that parents have ever taken. It is stated to
be high if studying in high school or higher education level, while lower education if studying below
the high school level. Family income is seen from family income in a month and categorized as low
income if the monthly income is smaller than the value of Yogyakarta City UMR (Yogyakarta city
minimum wage amounted Rp1,302,500).
Data collection was assisted by six enumerators with a Bachelor of Nutrition education background
who had received previous training. The data that has been collected will be analyzed by univariate to
observe the distribution of subject characteristics data. Bivariate analysis using paired t-test and
Wilcoxon test to observe the difference in dependent variables between two groups. Data were
analyzed using SPSS 16 statistic program.
3. Results and Discussion
Research subjects were 202 children consist of 101 children in the case group (obese children) and 101
children in the control group (non obese children). Table 1 showed that most dominant age group was
at the age of 4 years, both in case and control groups. Most of the education level of mothers and
fathers in case and control group was high, they graduated from high school education and above.
Most of the family income in the case and control group is also included in high category (above the
Yogyakarta City minimum wage).
Tabel 1. Sample characteristics
Variables
Obese
(n=101)
Non
obese
(n=101)
X2 p
n % n %
Child characteristics
Sex
Male
Female 5447
53.47
46.53
54
47
53.47
46.53
Child age
3 years
4 years
5 years
34
64
3
33.66
63.37
2.97
34
66
1
33.66
66.35
0.99
Parents characteristics
Mother’s education
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High
Lower
69
32
68.32
31.68
64
37
63.37
36.63
0.55 0.461
Father’s education
High
Lower
62
38
62.00
38.00
63
38
62.38
37.62
0.00 0.961
Family income
High
Lower
94
7
93.07
6.93
95
6
94.06
5.94
0.08 0.771
1statistic analysis using chi square test (p<0.05)
Obesity is the presence of excess fat deposits in body tissues due to imbalance of energy intake and
expenditure [21] and is the body's normal response to an obesogenic environment [22]. Obesity in
preschoolers must be treated promptly because of strong predictors of obesity [23] and the onset of
degenerative diseases as adults [24]. Determination of obesity in this study using weight for height Z-
score parameters so that it considers growth factors according to age and sex categories. The
parameters used in this study are the same as those used in the study of Lyu [25] in China.
Table 1 showed that there were no difference in maternal education level and father education level
between two groups. This is because most preschool children live with parents with high education
level. Meanwhile, there were also no differences in family income between two groups. It can be
caused by income categorized based on Yogyakarta minimum wage so most of the family income goes
into higher income.
Distribution of weight for height Z-score shows that the average case group is higher, which is 3.29
SD compared with control group which has an average of -0.02 SD (Table 2). Score of unhealthy food
availability, energy intake, and fat intake in the case group (2.73; 2,364 kcal per day; 90.37 grams per
day) was higher than the control group (2.49; 1,503 kcal per day; 54.89 gram per day). While the score
of healthy food availability between case groups (1.83) and controls (1.85) are almost the same.
Table 2. Mean number (SD) of Z-score (w/h), home food availability, and macronutrients intake found
in obese and non obese preschool children
Variables Obese Non obese
Mean (SD) Mean (SD)
Z-score (weight/height) 3.29 (1.12) -0.02 (0.72)
Healthy food availability 1.82 (0,65) 1.85 (0.61)
Unhealthy food availability 2.73 (0,75) 2.49 (0.83)
Energy intake (kcal/day) 2,373.04 (556.96) 1,503.58 (377.19)
Fat intake (gram/day) 122.53 (42.8) 54.89 (18.62)
The availability of unhealthy food was analyzed by paired t-test (Table 3) while the Wilcoxon test
to analyzed the variables of healthy food availability, energy intake, and fat intake (Table 4). There
were significant difference in unhealthy food availability (p=0.019), energy intake (p=0.000), and fat
intake (p=0.000) between case and control groups. However, there was no difference in healthy food
availability (p=0.873) between two groups.
Home food availability has potential influence to the food intake and most likely also affects the
incidence of obesity in children. One way parents can become a facilitator to apply healthy eating
habits to children is to always provide healthy food and not provide unhealthy food at home [26].
Therefore, this study compares the availability of healthy and unhealthy foods available between obese
and non obese children.
320
ISBN 978-602-14917-7-5ISBN 978-602-14917-
Table 3. Differences in unhealthy food availability between obese and non obese children
*statistic analysis using paired t-test (significant p<0.05)
Table 4. Differences in healthy food availability, energy and fat intake between obese
and non obese children
Variables n Median
(minimum-maximum)
p
Healthy food availability
Obese
Non obese
101
101
1.75 (0.00–3.56)
1.83 (0.00–3.75)
0.873
Energy intake (kcal per day)
Obese
Non obese
101
101
2405 (820.3–3855.4)
1430.6 (826.6–3334.8)
0.000*
Fat intake (gram per day)
Obese
Non obese
101
101
120.9 (32.3–275.9)
50.4 (26.8–128)
0.000*
*statistic analysis using wilcoxon test (significant p<0.01)
This study stated that there were no different in healthy food availability between case and control
groups. These results are contradicted with the research of Boles [27] that preschool children who are
obese have less availability of healthy food (fresh vegetables) at home than non obese preschoolers.
This can be caused by some differences in characteristics of research subjects and the instruments used
to measured the availability of healthy food at home.
Meanwhile, the availability of unhealthy foods increased energy intake and caused children to
reduce the consumption of healthy foods, such as vegetables and fruit [28]. The high availability of
unhealthy foods, such as sweet cakes, chips, and chocolate at home will increased the consumption of
children who live in that environment [29]. The results of the study stated that the average score of
unhealthy food availability in case group was greater than control group. This result is in line with the
research of Arcan [8] that kindergarten children living with families who have unhealthy food
availability (sweet drinks, salty and sweet snacks) have a higher risk of being fatter than those living
with families who have less availability of unhealthy food.
The availability of healthy foods (vegetables and fruits) and unhealthy foods (foods high in energy
sweet drinks, soft drinks) at home were positively related to children's food intake [14,29–30].
Schrempft [31] stated that preschoolers who live in obesogenic eating environments can reduce
consumption of vegetables and fruits and increase consumption of high-energy snacks and sweet
drinks. The frequency of exposure to (available) high-energy foods makes preschoolers learn to like it
[11] then makes children over-consume and ultimately causes obesity.
Food intake is the main factor causing obesity in children. Children who consume a lot of energy-
dense foods and high in fat are closely related to high fat mass in adipose tissue [32-33]. The results
showed a difference in energy intake between case and control groups. This is in line with the research
conducted by Putri [34] that the energy intake in case group was mostly classified as excessive while
the more control groups were classified as good. The high energy intake in the case group is caused by
the large portion of carbohydrate sources, such as noodles, rice, burgers. In addition, most obese
children often consume high-density snack foods, such as chocolate, chips, wafers, packaged milk,
packaged sweet drinks. Excess energy intake causes leptin resistance, resulting in decreased appetite
and food intake [35].
n Mean (SD) Mean different (SD) 95% CI p
Obese 101 2.74 (0.76) 0.24 (1.02) 0.0–0.44 0.019*
Non obese 101 2.50 (0.83)
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The results showed differences in fat intake between two groups. Excess fat intake was found in the
case group compared to control group. Results that are in line with Putri's research [34]. Fat tends to be
consumed in more quantities because it tastes good so that children like it. The biggest contribution of
fat intake in case group was from processed meat which are processed by frying using oil or butter (eg
fried chicken, nuggets, sausages, fried eggs, fast food). This result was consistent with the theory that
children with obesity have a habit of consuming fast food that is high in energy and fat [36].
4. Conclusion and Recommendation
There were significant differences in unhealthy food availability and macronutrients intake (energy,
fat) between obese and non obese preschool children aged 3-5 years old in Yogyakarta City. But, there
was no significant different in healthy food availability between obese and non obese children.
One aspect of home food environment, such as food availability is consistently influences food
intake even though it is still not consistent with the incidence of obesity. Further research can
investigate all aspect of home food environment in the intervention program to prevent childhood
obesity.
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